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Introduction

• Daytime: Visible Infrared Solar-infrared Split-Window Technique (VISST)
- 4 channel iterative model-matching method (0.65, 3.9, 11 and 12 µm)

• Nighttime: Solar-infrared Infrared Split-Window Technique (SIST)
- 3 channel iterative model-matching method (3.9, 11 and 12 µm)

• Processing MTSAT-1R, FY2-C, Aqua & Terra MODIS, NOAA-15/16/17/18

• Retrieves cloud and radiative properties at nominal resolution of 4km
- clouds: single-layer VISST, multilayer VISST via CO2 slicing, BTD, and MWR
- radiation: TOA & surface fluxes via NB-BB

• Pixel and Grid-level data available from http://www-pm.larc.nasa.gov

• Initial results in TWP-ICE archive, update very soon
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Cloud Products

• Pixel-Level
– Retrieved at instrument pixel resolution
– Each pixel is assigned a phase (clear, water, ice, or super-cooled water)
– Cloud microphysical properties are derived from the pixel radiances

• Gridded
– Properties are calculated either by phase and/or by cloud height (low, mid, high, or 

total)
– Products over the TWP-ICE domain calculated on a 0.5° x 0.5° grid 

• Surface-Site and Flight Matched
– Means of pixel-derived quantities whose center locations fall within a 10 or 20-km 

radius of Darwin site
– IOP aircraft flight track matched cloud properties derived from weighted average of 

4 closest pixels to aircraft coordinates. Spatial standard deviation is based on 
weighted distribution of closest pixel & 8 surrounding pixels
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GEO Calibrations Using Terra MODIS

MTSAT FY2-C

• 0.73-µm channel broader than MODIS 0.64 µm, unresolved spectral differences

Visible
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GEO Calibrations Using Terra MODIS

• FY2-C has some dramatic differences that need correction

3.75 µm
MTSAT FY2-C
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GEO Calibrations Using Terra MODIS

• MTSAT very close to Terra, FY2-C a little cooler, noisier

10.8 µm
MTSAT FY2-C
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VISST Pixel-Level Cloud Products

Pixel LongitudePixel Latitude

Cloud Base HeightCloud Phase

Cloud Effective HeightCloud Mask

Cloud Top HeightInfrared Emittance

Cloud Base PressureBroadband LW Flux

Cloud Effective PressureBroadband Albedo

Cloud Top Pressure12 or 13.3 µm Temperature

Cloud Effective Temperature10.8 µm Temperature

Liquid/Ice Water Path6.7 µm Temperature

Particle Effective Radius/Diameter3.7 µm Temperature

Cloud Optical Depth1.6 µm Reflectance

Skin Temperature0.65 µm Reflectance
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VISST Grid-Level Cloud Products

Clear-Sky Visible Reflectance* Improved
* New

Clear-Sky 10.8 µm TemperatureInfrared Emittance

Grid Latitude and LongitudeLW & SW Surface Flux

VZA, SZA, RAZBroadband SW Albedo, LW Flux*

Base time, Scan time3.7 µm & 10.8 µm Temperatures

For all GridsLiquid/Ice Water Path

Cloud Height (T, C, B)Particle Effective Radius/Diameter

Cloud Pressure (T, C, B)Cloud Height & Pressure (T, C, B)

Optical Depth (linear and log)Optical Depth (linear and log)

Cloud Temperature (T, C, B)Cloud Temperature & VIS Reflectance

Cloud FractionCloud Fraction

By Cloud Level(low, mid, high, total) *By Cloud Type (liquid, ice, slw, total)

* LBTM Continuity



TWP-ICE Workshop
NASA Langley Research Center / Climate Sciences ARM

November 13-15, 2006



TWP-ICE Workshop
NASA Langley Research Center / Climate Sciences ARM

November 13-15, 2006

Example Cloud Products (Jan 25, 2006 - 0033 UTC)
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Initial Archive Data Had Biased OLR
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Next Edition: Unbiased TOA Radiation
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ASCII Option

In addition to plots…
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Ongoing Improvements

• Multilayer Cloud Detection/Retrieval 

• CO2 slicing (Chang & Li, 2005), BTD (Pavlonis & Heidindger, 2004) 

MCRS (Minnis et al. 2006)

• Improved nighttime retrievals (better masking, surface temp estimates)

• Improved twilight cloud mask and retrieved properties

• Reprocessing of AVHRR & MODIS retrievals, new TRMM

• Updated calibrations

• Increased validation with surface, satellite, and aircraft observations

• Gridded products including surface & TOA radiation
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Terra MODIS Cloud Properties (Jan 25, 2006 -0130 UTC)
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Same Properties from Different Satellites

Terra MODIS 0130 UTC MTSAT, 0033 UTC
Example, 25 January 2006, Deff
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Multilayer cloud 
detection 

Terra MODIS

Jan 25, 2006
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Data Uses; e.g., diurnal cycle studies



TWP-ICE Workshop
NASA Langley Research Center / Climate Sciences ARM

November 13-15, 2006

Data Uses; e.g., cloud characteristics
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Summary

• MTSAT & FY2-C hourly data available at pixel & gridded scales (FY2-C???)
– Reprocessing in next few weeks with latest calibrations and mask

Into the archive before end of Nov

• Initial MODIS & AVHRR products available at website, TRMM VIRS to be processed  

• Validation with in situ and remote datasets: need collaboration

• These products will be updated as algorithm improvements (such as multi-layered and 
mixed phase cloud detection) are implemented

• Several WWW based tools are available to provide easy access to the data and new tools are 
under development

• Comments, suggestions, and feedback are welcome.

• Please visit www-pm.larc.nasa.gov and click on Cloud Products and Satellite Imagery


